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DISPOSABLE ABSORBENT ARTICLE
COMPRISING A PRINTED TAG

CROSS-REFERENCE 1O PRIOR APPLICATION

This application 1s a §3°71 National Stage Application of
PCT International Application No. PCT/SE2008/000617
filed Oct. 30, 2008.

FIELD OF THE INVENTION

The present disclosure refers to a disposable absorbent
article such as a diaper, pant diaper, a sanitary pant or icon-
tinence garment, intended to be worn around the waist of a
wearer. The article includes a printed tag.

BACKGROUND

Absorbent articles having a chassis are supposed to be
worn like a pair of pants and to have a comfortable fit about
the wearer. The article includes a front region and a back
region that either may be fastened together by means of
fasteners like adhesive tapes of mechanical fasteners, for
example hook and loop fasteners, to assume a pant-like shape.
Alternatively, the front and back portions are imnterconnected

along the longitudinal sides to form a pant-like absorbent
article. In a further alternative, the article 1s provided with belt
members, usually at the back region, which are intended to be
fastened together around the waist of the wearer, and subse-
quently the front region 1s fastened to the belt members.

For pant articles, like pant diapers, sanitary pants and
incontinence pants, 1t 1s also desirable that the articles are
capable of being pulled up and down over the hips of the
wearer to allow the wearer or caregiver to easily put on and
remove the article when 1t has been soiled. Such absorbent
pants can be made with elasticized stretchable side panels and
waist portion, usually including elastic members, such as
clastic threads, contractibly affixed between the backsheet
and the topsheet.

Further, at least portions of the chassis of absorbent articles
can be made of an elastic material, such as elastic laminates.
Such laminates may include an elastic layer, for example an
elastic film or nonwoven, which has been stretched and sand-
wiched between outer layers of fibrous layers. An elastic
laminate may also be formed of a plurality of elastic threads
which are attached 1n a stretched conditions between layers of
material, for example nonwoven materials.

Examples of absorbent articles which 1n part are made of
clastic laminates are for example found i U.S. Pat. No.
6,476,289, JP 10043235 and WO2005/122984.

Disposable absorbent articles are intended for single use
and are not adapted to be laundered and reused, as regular
underwear. Many absorbent articles, especially pant articles,
are similar 1n appearance, size and shape as regular under-
wear and there 1s a trend towards making disposable absor-
bent articles more and more underwear-like. For example
adult users of disposable incontinence garments want these to
be as discrete and underwear-like as possible.

Many caregivers as well as users of absorbent articles have
a problem differentiating between the front and back of an
absorbent article. Normally 1t 1s important for a proper fit and
absorption characteristics to wear the article 1n a correct way.
Many elderly adults have poor eye sight which can add to the
problem of i1dentitying the front and back of the absorbent
article, for example an 1incontinence pant, and thus properly
positioning the article on the body.
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US 2007/0265591 discloses a disposable absorbent article
including a removable indictum on the waistband for facili-
tating the identification of the back or front of the article and
to thereby promote a correct fitting of the article to the body.
The indicium may be 1n the form of a printed label which 1s
removably attached to the waistband or a label printed with a
heat activated ink that will become less visible when main-
tained at a temperature for a predetermined period of time.
The 1dea 1s that the user of the article does not want the brand

name to remain or appear on the article during or after use.
There 1s however a risk that the label will come loose unin-
tentionally before use of the article or during use, in case 1t 1s
not removed before use.

There 1s therefore still room for improvement with respect
to making the absorbent article more underwear-like and
making 1t easier to 1identity the back or front of an absorbent
garment intended to be worn around the waist of a wearer.

SUMMARY

It 1s desired to provide an absorbent article such as a diaper,
pant diaper, a sanitary pant or incontinence garment, intended
to be worn around the waist of a wearer, where the article
includes a chassis having a front portion, a back portion, and
a crotch portion there between. Optionally, the article
includes a waistband. The article further includes an absor-
bent core secured to the chassis 1n at least the crotch portion.
The article has features which makes it easier to differentiate
between the front and the back of the article even for persons
with poor eye sight and 1n bad light conditions.

In a first aspect, an article includes a printed tag arranged on
the 1nner wearer facing side of the chassis 1n one of the front
and back portions, the printed tag having at least one first area
which 1s fixedly attached to the chassis and at least one second
area which 1s unattached. The first fixedly attached area cov-
ers an area of at least 5% of the total area of the tag and the
second unattached area has a length, 1, extending along a side
edge of the tag of at least 5 mm and a width, w, of at least 1
mm.

The term “fixedly attached” refers to the tag being attached
to the chassis so that 1t 1s not intended to be separated or
disconnected during normal use of the absorbent article.

In one embodiment, the first fixedly attached area covers an
area of at least 10%, preferably at least 15%, of the total area
of the tag.

In a further embodiment, the second unattached area has a
length, 1, extending along a side edge of the tag of at least 7
mm, preferably at least 10 mm.

In a still further embodiment, the second unattached area
has a width, w, of at least 3 mm.

In one aspect of the ivention, the second unattached area
of the tag 1s located between two opposite side edges of the
tag, the opposite side edges being fixedly attached to the
chassis.

In a further aspect of the invention, the tag 1s attached to the
chassis by an adhesive, by thermal or ultrasonic bonding or
combinations thereof.

In a still further aspect, the chassis includes an elastic
waistband, wherein part of the tag or the entire tag 1s attached
to the waistband.

In one embodiment, the elastic waistband includes at least
one ply of web matenal that 1s joined with an overlap to at
least one of the front and back portions of the chassis, and that
at least a part of the first fixedly attached area of the tag is
located on, 1in or under the waistband and that the second
unattached area of the tag extends below the waistband.
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In a further embodiment, the absorbent article 1s a pant
article including an elastic waistband, wherein the front and
back portions of the chassis are joined together along their
longitudinal sides.

In one aspect of the invention, the tag material of the
unattached area has a Bending rigidity according to Kawabata
of notmore than 0.1 gf-*cm®/cm, preferably not more than 0.05
gf-cm*/cm.

In a further aspect, the tag has at least one of Surface
roughness and Friction according to Kawabata which differs
at least 10% from the Surface roughness or Friction respec-
tively according to Kawabata of the surrounding area of the
chassis to which the tag 1s attached. In particular embodi-
ments, the tag has at least 10% higher Surface roughness or
Friction according to Kawabata than the surrounding area of
the chassis to which the tag 1s attached. In a further aspect, the
tag has at least one of Surface roughness and Friction accord-
ing to Kawabata which differs at least 20%, preferably at least
30% from the Surface roughness or Friction according to
Kawabata of the surrounding area of the chassis to which the
tag 1s attached.

In one embodiment, the tag 1s attached to an elastic mate-
rial, such as an elastic waistband or an elastic laminate con-
stituting at least a part of the chassis.

In a still further aspect, the tag has been attached to the
clastic material with the elastic maternial held 1n a stretched
condition so that the tag 1s wrinkled when the elastic material
1s 1n a relaxed condition, wherein the wrinkled tag will exhibit

a higher Surface roughness or Friction according to Kawabata
than the surrounding elastic material of the chassis.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a perspective view of a pant diaper.

FIG. 2 A-G show simplified plan views of a printed tag
attached to the chassis of an absorbent article.

FIG. 3 1s a cross section according to the line III-11I 1n FIG.
2F.

FI1G. 4 A-C are cross sections similar to FIG. 3 but illus-
trating different embodiments of a waistband.

FI1G. 5 1s a sitmplified plan view of a further embodiment of
a printed tag attached to the chassis of an absorbent article.

FIG. 6 1s a cross section according to the line V-V 1n FIG.
5.

FI1G. 7 illustrates the method for measuring Bending rigid-
ity according to Kawabata.

FIGS. 8 A and B illustrates the method for measuring
Friction according to Kawabata.

FIGS. 9 A and B 1illustrates the method for measuring
Surface roughness according to Kawabata.

FIG. 10 are staple diagrams 1llustrating the results from
Friction and Surface roughness measurements.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 of the drawings shows an embodiment of a pant-
type absorbent article 1 for an infant or an incontinent adult.
The pant article includes a chassis 2 having a front portion 3,
a back portion 4 and a crotch portion 5 there between. The
article further includes an absorbent core 6 secured to the
chassis 1n at least the crotch portion. The crotch portion 5 1s
herewith defined as the narrow part of the article intended to
be worn 1n the wearer’s crotch between the legs. Usually the
absorbent core 6 extends 1nto the front and back portions of
the article.
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The article has a transverse direction, x, and a longitudinal
direction, v.

The front and back portions 3 and 4 are joined together by
a pair of side seams 7 and 8 to form a unitary article having a
waist opening and a pair of leg openings. The side seams can
be formed 1n a variety of ways known in the art, such as
ultrasonic welding, adhesive or a combination thereof. One or
both side seams may further be openable and refastenable,
wherein they are formed by mechanical fasteners or adhesive
tape. In a further embodiment the front and back portions may
be joined via a pair of elastic side panels.

In an alternative embodiment, the absorbent article 1s a so
called open diaper, which has no side seams between the front
and back portions 3 and 4. Fastening means in the form of
mechanical fasteners or adhesive tape are provided at the side
edges of the back portions and are intended to be fastened to
the external surface of the front portion.

In a still further embodiment, the absorbent article 1s a so
called belted diaper or incontinence garment including a pair
of opposed laterally extending belt members usually attached
to the back portion at the waist portion thereof. These belt
portions are adapted to be wrapped around the waist of the
wearer of the garment and fastened together by means of first
fastening means, such as an adhesive tape or mechanical
fastening means, for example a hook-and-loop fastener. The
front portion 1s then passed between the legs of the wearer and
fastened to the outside of the belt members by means of
second fastening means provided at the waist portion of the
front portion.

The absorbent core 6 1s normally enclosed between a liquid
permeable topsheet and a liquid impermeable backsheet. The
topsheet can include a nonwoven material, € g spunbond,
meltblown, carded, hydroentangled, wetlaid etc. Suitable
nonwoven materials can be composed of natural fibers, such
as woodpulp or cotton fibers, manmade fibers, such as poly-
ester, polyethylene, polypropylene, viscose etc. or from a
mixture of natural and manmade fibers. The topsheet material
may further be composed of tow fibers, which may be bonded
to each other 1n a bonding pattern, as e.g. disclosed in EP-A-1
035 818. Further examples of topsheet materials are porous
foams, apertured plastic films etc. The materials suited as
topsheet materials should be soit and non-1rritating to the skin
and intended to be readily penetrated by body fluid, e.g. urine
or menstrual fluid. The topsheet may be different in different
parts of the absorbent article.

The hiquid impervious backsheet covering the absorbent
core on the garment-facing side thereot 1s of a liquid 1mper-
vious material, such as a thin plastic film, e.g. a polyethylene
or polypropylene film, a nonwoven material coated with a
liquid impervious material, a hydrophobic nonwoven mate-
rial, which resists liquid penetration or a laminate including
plastic films and nonwoven materials. The backsheet material
may be breathable so as to allow vapour to escape from the
absorbent core, while still preventing liquids from passing
therethrough. Examples of breathable backsheet materials
are microporous polymeric films, nonwoven laminates from
spunbond and meltblown layers, laminates from microporous
polymeric films and nonwoven materials. In particular
embodiments, the backsheet 1s 1nelastic 1n the crotch area.
The backsheet 1n parts of the areas of the absorbent core
extending into the front and/or back region may however, 1f
desired, be elasticized by means of elastic members, such as
clastic threads contractibly aflixed between layers of the
backsheet material or between the absorbent core and the
backsheet.

The absorbent core 6 can be of any conventional kind.
Examples of commonly occurring absorbent materials are
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cellulosic fluff pulp, tissue layers, highly absorbent polymers
(so called superabsorbents), absorbent foam materials, absor-
bent nonwoven materials or the like. It1s common to combine
cellulosic fluff pulp with superabsorbents 1n an absorbent
body. It 1s also common to have absorbent bodies including
layers of different material with different properties with
respect to liquid recerving capacity, liquid distribution capac-
ity and storage capacity. The thin absorbent bodies, which are
common 1n for example baby diapers and incontinence
guards, often include a compressed mixed or layered struc-
ture of cellulosic tlull pulp and superabsorbent. The size and
absorbent capacity of the absorbent core may be varied to be
suited for different uses such as for infants or for incontinent
adults.

The areas of the chassis 2 outside of the absorbent core 6
may be formed of the topsheet and the backsheet joined
together to form a laminate structure. Alternatively at least
part of the chassis outside the absorbent core area 1s made of
another web matenial, which provides comiort and
breathability. One example of a pant absorbent article of this
type 1s shown 1 W0O2005/122984, 1n which a part of the
chassis covering the front and back portions 3 and 4 com-
prises an elastic web material in the form of an elastic lami-
nate. Such an elastic web materials may be composed 1n a
number of different ways.

One example 1s an elastic laminate including first and
second outer layers of fibrous matenial and a middle elastic
film layer. Other types of elastic web materials are elastic
nonwoven materials, nonwoven materials which per se are
inelastic, but which have been elastified by means of elastic
members, such as elastic threads, contractibly aflixed
between the nonwoven layers. The elastic web materials may
include one layer or two or more layers that have been lami-
nated.

Examples of elastic laminates are described in EP-B-0 646
062, WO 98/29251, WO 03/000165 and U.S. Pat. No. 5,226,
992. Examples of commercially available elastic laminates
are FlexAire™ from Tredegar and PK 6358 from Nordenia.

In particular embodiments, the elastic web material have
an elasticity of at least 30%, preferably at least 50%, more
preferably at least 70%, at least in the transverse direction, X,
of the article as measured 1n the elasticity test as described
below.

A major part of the front and back portions 3 and 4 may
alternatively be made of an 1nelastic material and elasticized
side panels may be provided 1n the sides of the pant article 1n
the area bridging the front and back portions.

The absorbent article shown in FIG. 1 further includes an
clastic waistband 9, which forms a part of the chassis 2. The
clastic waistband 9 may include a separate band of nonwoven
layers having a plurality of elastic members, such as elastic
threads 10, contractibly affixed there between. The waistband
1s fixed by ultrasonic welding, thermal bonding or by an
adhesive to the upper edge of the front and back portions 3 and
4. The waistband may be attached to the mner body facing
surface of the front and back portions (FIG. 4B) or the outer
garment facing surface thereof (FIG. 4A). Alternatively one
ply 9a of the waistband 1s attached to the inner surface and one
ply 96 to the outer surface of the back and front portions
respectively (FIG. 3).

In an alternative embodiment, there 1s no separate waist-
band and elastification of the waist area may be provided by
clastic threads contractibly aflixed close to the upper edge of
the front and back regions. One such embodiment is disclosed
in FI1G. 4C, 1n which a waistband 1s formed by elastic threads
contractibly affixed between two plies 4a and 4b of alaminate
structure forming at least part of the back portion 4 and/or
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front portion, and wherein one ply 4a 1s longer than the other
ply and folded over and attached to the inside of the respective
backregion/front region of the chassis. The folded over ply 4a
provides a solt waist edge, but may 1in an alternative embodi-
ment be eliminated.

Open diapers and belted diapers usually do not have any
clastic waistband. An elastic portion, a so called waist elas-
tics, may be incorporated in part of the back and/or front
portion adjacent the waist opening area.

The leg openings of the absorbent article may be elasti-
cized, said elastification 1s usually accomplished by a plural-
ity of elastic members 11, such as elastic threads, which are
contractibly affixed to the chassis. The article may also be
provided by so called barrier cuils, 1in order to provide an
improved security against leakage. These barrier cuils may in
some 1nstance replace leg elastics.

The absorbent article includes a tag 12 printed with sym-
bols such as brand name, logotype, size indication, the word-
ing “back’ or “front”, back/front indication, absorption level,
artwork etc. The tag 12 1s fixedly attached on the inner wearer
facing side of the chassis, preferably to the back portion 4
and/or to the waistband 9 attached to the back portion. The tag
provides a visual indicator for differentiating between the
front and back portion of the article and thereby facilitate
proper fitting of the article to the wearer. Alternatively, the tag
can be attached to the front portion 3 and/or to the waistband
9 attached to the front portion to aid a young child to properly
step mto the article. Young children tend to look at the front of
a pant article and align 1t with the stomach rather than search-
ing for a back indicator. Adults, however, are often used to
labels in ordinary underwear that are located at the back of the
underwear. An adult would therefore likely associate a tag or
label with the back portion of a pant. Since ordinary under-
wear usually 1s provided with a tag having printed thereon
brand name, logotype, size, washing instructions etc. the
provision of such a tag will make the absorbent article more
underwear-like and enhance the appearance of the absorbent
article.

Thetag 12 1s shown to have a rectangular shape, but may of
course have any optional shape. The size can vary but, 1n
particular embodiments, 1t has a dimension 1n the transverse
direction, X, of the article of at least 10 mm and up to 80 mm
and 1n longitudinal direction, y, of at least 10 mm and up to 90
mm.

The tag 12 has at least one first area 13 which 1s fixedly
attached to the chassis and at least one second area 14 which
1s unattached. The term “fixedly attached” refers to the tag
being attached to the chassis so that 1t 1s not intended to be
separated or disconnected during normal use of the absorbent
article. The first fixedly attached area 13 and the second
unattached area may be configured in many different ways
and some examples are shown in FIG. 2 A-G. Thus, the
unattached area 14 may extend along a side edge of the tag 12
as shown 1n FIG. 2-A, C, and D or be located between two
opposite side edges of the tag 12, the opposite side edges
being fixedly attached to the chassis, as 1s shown 1n FIG. 2B,
or combinations thereof as shown in FIG. 2D. The unattached
area 14 should not be entirely surrounded by fixedly attached
areas 14, but must extend to at least one side edge of the tag 12
in order to be easily felt by the fingertips.

In the embodiment of FIG. 2E the fixedly attached areas 13
are arranged 1n the corners of the tag. The fixedly attached
areas do not need to be applied in all corners of the tag, but for
example only 1n two corners. FIG. 2F illustrates a T-shaped
attachment area.

In the embodiment shown in FIG. 2G, a part of the tag 1s
applied to an elastic waistband 9. It may either be attached on
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the waistband as 1llustrated 1n FIG. 4A, under the waistband
as 1llustrated in FIG. 4B, or in the waistband 9 as illustrated in

FIGS. 3 and 4C. The fixedly attached area 14 may be the area

located under the interior ply 9a or 4a respectively of the
waistband and the unattached area 14 1s the area extending,
outside the waistband. Part of the area extending outside the
waistband may of course be fixedly attached to the chassis as
well.

The first fixedly attached area 13 should be large enough to
provide a secure attachment of the tag 12 and should therefore
have a dimension adapted to the size of the tag. In order to
tulfil a secure attachment the first fixedly attached area 13
should amount to at least 5% of the surface area of the tag,
preferably at least 10%, and more preferably at least 15%.
The attached area 13 should, in particular embodiments, be
suificiently large to allow the print on the tag to be readily
visible.

The second unattached area 14 should be large enough to
be possible to feel by the fingertips and should therefore
extend along a side edge of the tag along a length, 1, of at least
5> mm, preferably at least 7 mm, and more preferably at least
10 mm, and have a width, w, transverse to the side edge of at
least 1 mm, preferably at least 3 mm.

In the embodiments shown 1in FIGS. 2A, 2C, and 2D, the
unattached area 13 extends along the entire length of a side
edge of the tag 12 having a rectangular shape. In FIG. 2B, an
embodiment 1s shown in which the unattached area 13 1is
located between two opposite side edges of the tag 12, the
opposite side edges being fixedly attached to the chassis 2. In
this embodiment, the unattached area 13 may have a length, 1,
along a side edge, of at least 7 mm, preferably at least 10 mm
in order to be easily perceptible by a fingertip.

The unattached area 14 has the function of making 1t easier
for a person with poor eye sight and to make 1t possible under
bad light conditions to identily the tag 12 with the fingertips
and thereby differentiate between the front and back of the
article.

A central unattached area 14 as shown in FIG. 2B may
turther be used to hang the article on a hook for example.

In particular embodiments, the tag 12 1s made of a non-
woven material suited for printing on. Examples of suitable
materials are spunbond, meltblown and laminates thereof, for
example SMS matenals (spunbond-meltblown-spunbond),

embossed plastic film, laminates of plastic/film/nonwoven,
textile material etc.

In order for the tag not to give skin 1rritations or be notice-
able when the product 1s worn by a wearer, the bending
rigidity of the unattached portion 14 of the tag 1s a parameter
of interest. Usual laundry tags 1n normal underwear are com-
monly accepted. The tag material should, in particular
embodiments, have a Bending rigidity according to Kawa-
bata of not more than 0.1 gf*cm?®/cm, preferably not more than
0.05 gf-cm?®/cm, in order to ensure that the unattached portion
14 will not cause any skin irritation. This value 1s calculated
as a mean value of the bending rigidity in MD and CD direc-
tions.

The attachment of the tag 12 to the chassis 2 1s made by
adhesive, ultrasonic welding or thermal bonding preferably
by adhesive. In embodiments where the tag 1s applied under
the waistband 9 as shown 1n for example FIG. 2F and FIG. 3
it may be attached by thermal bonding or ultrasonic welding,
when thermal bonding or ultrasonic welding 1s used for
attaching the waistband to the front/back portion. Combina-
tions of adhesive and thermal bonding or ultrasonic welding,
may be used as well.
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In order to provide a fixed attachment of the tag 12 that also
withstands shear forces during use of the article, the shear
force of the attachment should be sufliciently high as well as
the peel force.

In the process for attaching the tag to the article, the attach-
ment, for example adhesive, does not have to be applied all the
way to at least one side edge of the tag, which simplifies the
process and reduces the risk that adhesive ends up outside the
tag area, where 1t may cause skin 1rritations.

In order to enhance the possibility to differentiate the tag 12
from the surrounding portions of the chassis 2 by the finger-
tips, the tag 12 may have a surface structure that differs from
the surrounding parts of the chassis. One way ol measuring
surface structure of web material 1s by the Surface roughness
according to the Kawabata test described below.

According to one embodiment, the Surface roughness and/
or Friction according to Kawabata of the tag differ at least
10%, preferably at least 20% and more preferably at least
30% from the Surface roughness and/or Friction respectively
of the surrounding area of the chassis to which the tag is
attached. The percentage 1s calculated based on the value of
the surrounding area of the chassis outside the tag. In particu-
lar embodiments, the Surface roughness and/or Friction of the
tag 1s/are higher than that of the surrounding chassis.

One way of accomplishing the higher Surface roughness
and Friction 1s when attaching the tag to an elastic material,
wherein the elastic material 1s held 1n a stretched condition
while attaching the tag, so that when the elastic matenal 1s
relaxed the tag will wrinkle. This 1s 1llustrated 1n FIGS. 5 and
6 of the drawings. The elastic material should be stretched at
least 30%, preferably at least 50%, over its length in relaxed
condition during the attachment of the tag. The wrinkled tag
will exhibit a higher Surface roughness and Friction accord-
ing to Kawabata than the surrounding elastic material of the
chassis 1 a relaxed state of the elastic material. This will
make 1t easier to differentiate the tag from the surrounding
clastic material by the fingertips. However, when the elastic
material 1s 1n a stretched condition, such as when 1t 1s worn on
the body of auser, the wrinkled tag will smooth down, and the
Surface roughness and Friction decrease. This reduces a pos-
sible risk for skin 1rmitations caused by the tag.

Elasticity Test

The method measures how an elastic material behaves at
repeated load and unload cycles. The sample 1s stretched to a
predetermined elongation and a cyclic movement between O
and the predetermined elongation 1s performed. Desired load
and unload forces are recorded. The permanent, 1.e. remain-
ing, elongation of the relaxed maternal 1s measured.

A tensile tester, Lloyd LRX, able to perform cyclic move-
ments and equipped with a printer/plotter or software presen-
tation 1s used. The sample 1s prepared by cutting it to a width
of 25 mm and a length that 1s preferably 20 mm longer than
the distance between the clamps in the tensile tester.

The tensile tester 1s calibrated according to the apparatus
instructions. The parameters needed for the test (load and
unload forces) are adjusted to:

Crosshead speed: S00 mm/min
Clamp distance: 50 mm
Preload: 0.05 N

The sample 1s placed 1n the clamps according to the marks
and 1t 1s made sure that the sample 1s centered and fastened
perpendicularly 1in the clamps. The tensile tester 1s started and
three cycles between 0 and the predetermined elongation,
equal to the highest defined 1* load, are performed. Before
the last cycle, the sample 1s relaxed for 1 minute, then the
permanent elongation 1s measured by stretching the sample
until a force o1 0.1 N 1s detected and the elongation 1s read.
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The permanent elongation after relaxation should be less
than 10% and 1s measured by the method above. Thus an
clasticity ol 30% 1s defined as that the laminate should have a
permanent relaxation after elongation of less than 10% after
being exerted to an elongation of 30% 1n the tensile tester
above. An elongation of 30% means an elongation to a length
that 1s 30% longer than the initial length of the sample.
Kawabata Tests

The Kawabata KES-FB 1s a Japanese quality judgment
system used for textile materials and 1s disclosed in: The
Standardization and Analysis of Hand Evaluation (2nd Edi-
tion), Sueo Kawabata, July 1980, The Hand Evaluation and
Standardization Commuittee, The Textile Machinery Society
of Japan.

Special recommendations for nonwoven materials are set
up in: A Proposal of the Standavdized Measuring Conditions
for Mechanical Property of Apparel Fabric, by Kawabata S
och Niwa M. These recommendations have been followed 1n
the tests below.

The Kawabata test 1s divided into four blocks: KES-FB-1
for tensile- and shear measurements, KES-FB-2 for pure
bending measurements, KES-FB-3 for compression mea-
surements and KES-FB-4 for surface measurements.
Examples of output data obtained from Kawabata tests are:
Extensibility (%)

Bending rigidity (gf*cm®/cm)
Shear stifiness (gi/cm-degree)
Compressibility (%)

Surface roughness (um)
Friction (-)

The unit gf used 1n the Kawabata system 1s the force which
gravity exerts on one gram, 1.e. about 9.81 mN. In the below
tests, Bending rigidity (KES-FB-2), Surface roughness and
Friction (KES-FB-4) modules have been used. A general
description of these tests 1s given below.

Bending Rigidity

The Bending rigidity 1s measured by clamping the sample
between two clamps at a distance of 10 mm and bending the
sample to a bending radius of =+4 mm, wherein the force 1s
registered. The method prescribes a clamping width of
20-200 mm depending on sample. The force 1s plotted against
I/r, wherein r 1s the bending radius. The Bending rigidity 1s
calculated from the inclination of the graph between 1/r=0.5
cm™ ' and I/r=1.5 cm™" and is the mean value of the Bending
Rigidity in MD and CD.

Friction

The Friction according to Kawabata 1s measured by draw-
ing a “sledge” according to FIGS. 8 A and 8B 20 mm along the
sample surface at which the force 1s measured. The speed 1n
this measurement 1s 1 mm/s and the normal force F 1s kept
constant at 50 gf.

Surface Roughness

The bulb for the Surface roughness measurements include
a smooth metal thread having a shape according to FIGS. 9A
and 9B. It 1s loaded with a constant force of 10 gf and moves
with a speed of 1 mm/s 1in 20 mm back and forth once over the
sample surface. In the direction of movement, the samples
were {ixed with a force of 140 g/200 mm. The Surface rough-
ness 1s defined as the mean deviation from the thickness of the
sample measured in the unit pm.

EXAMPLES

Kawabata measurements have been made on samples with
respect to Bending Rigidity, Friction and Surface Roughness:

Bending Rigidity

A sample material in the form of a SMMS (spunbond-
meltblown-meltblown-spunbond) laminate from Fibertex
A/S, Denmark, basis weight 23 gsm, suited as a tag material,

was tested with respect to Bending rnigidity according to
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Kawabata. As a reference sample a textile tag material used 1n
ordinary underwear as a laundry tag was also tested with
respect to Bending rigidity according to Kawabata.

The Bending Rigidity was measured both in MD and CD
and a mean value between MD and CD was calculated. The
s1ze of the samples was adjusted between 20 and 200 mm 1n
order to give bending forces within measurable range. In the
table below, the values are recalculated to be comparable
regardless of sample size. The results are presented in Table 1
below and are mean values of three measurements.

TABL.

L1l

1

Bending

rigidity MD  Bending rigidity CD Mean

(gf - cm?/cm) (gf - cm?/cm) (gf - cm?/cm)
Sample 0.045 0.017 0.031
Reference sample 0.186 0.042 0.114

Friction and Surface Roughness

Kawabata measurements have been made on samples of an
clastic laminate (elastic film/nonwoven) FlexAire™ from
Tredegar having attached thereon a tag of a SMS (spunbond-
meltblown-spunbond) laminate, basis weight 20 gsm. The tag
was adhesively attached to the elastic laminate with a glue
amount of 15 gsm. The size of the tag was 60x50 mm. The tag
was attached to the elastic laminate with this held 1mn a
stretched condition, so that the tag was wrinkled upon relax-
ation of the laminate. The measurements were performed 1n
the relaxed state. When the product 1s fully stretched out, the
tag width 1s 60 mm and the material was measured at a relaxed
state. In this state, the width of the tag 1s only 37.8 mm, 1.€.
63% of tully stretched width.

Surface roughness and Friction were measured on the tag
material (attached to the elastic laminate) as well as on the
clastic laminate adjacent the tag. The measurements were
made 1n only one direction (across the wrinkles) with the
clastic laminate 1n a relaxed condition. The Surface rough-
ness as well as the Friction of the wrinkled tag was higher than
for the adjacent laminate elastic laminate and this difference
was clearly possible to sense with the fingertips. The results
are shown 1n the staple diagram of FIG. 10.

When stretching the elastic laminate the wrinkles of the tag
will smooth down and the difference in Surface roughness
and Friction with respect to the adjacent elastic laminate will
decrease, thus making the tag less possible to sense when
worn on the body. This 1s beneficial for the wearer comfiort
since a low Surface roughness and Friction 1s known to cause
less chate.

The invention claimed 1s:

1. A disposable absorbent article intended to be worn

around the waist of a wearer, said article comprising:

a chassis having a front portion, a back portion and a crotch
portion there between, and optionally comprises a waist-
band; and

an absorbent core secured to the chassis 1n at least the
crotch portion,

wherein a printed tag 1s arranged on the 1nner wearer facing
side of the chassis 1n at least one of said front portion,
back portion, and said waistband, said article having a
longitudinal (v) and a transverse (x) direction,

wherein said printed tag has at least one first area which 1s
fixedly attached to the chassis and at least one second
area which 1s unattached, the unattached area of the tag
has a Bending rigidity according to Kawabata of not
more than 0.1 gf*cm”/cm, and
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wherein the first fixedly attached area covers an area of at
least 5% of the total area of the tag and the second
unattached area has a length extending along a side edge
of the tag of at least 5 mm and a width of at least 1 mm.

2. The absorbent article as claimed 1n claim 1,

wherein said second unattached area of the tag 1s located
between two opposite side edges of the tag, said opposite
side edges being fixedly attached to the chassis.

3. The absorbent article as claimed 1n claim 1,

wherein the tag 1s attached to the chassis by an adhesive, by
thermal or ultrasonic bonding or combinations thereof.

4. The absorbent article as claimed 1n claim 1,

wherein the chassis comprises an elastic waistband and
wherein part of the tag or the entire tag 1s attached to the
waistband.

5. The absorbent article as claimed 1n claim 4,

wherein said elastic waistband comprises at least one ply of
web matenal that 1s joined with an overlap to at least one
of said front and back portions of the chassis, wherein at
least a part of said first fixedly attached area of the tag 1s

located on, 1n or under the waistband and wherein said
second unattached area of the tag extends below the
waistband.

6. The absorbent article as claimed 1n claim 1,

wherein said article 1s a pant article comprising an elastic
waistband and wherein the front and back portions of the
chassis are joined together along their longitudinal
sides.

7. The absorbent article as claimed 1n claim 1, wherein

material of the unattached area of the tag has a Bending

rigidity according to Kawabata of not more than 0.05 gf*cm?/

CIn

8. A disposable absorbent article itended to be worn

around the waist of a wearer, said article comprising:

a chassis having a front portion, a back portion and a crotch
portion there between, and optionally comprises a waist-
band; and

an absorbent core secured to the chassis in at least the
crotch portion,

wherein a printed tag 1s arranged on the inner wearer facing
side of the chassis 1n at least one of said front portion,
back portion, and said waistband, said article having a
longitudinal (y) and a transverse (x) direction,

wherein said printed tag has at least one first area which 1s
fixedly attached to the chassis and at least one second
area which 1s unattached,

wherein the first fixedly attached area covers an area of at
least 5% of the total area of the tag and the second
unattached area has a length extending along a side edge
of the tag of at least 5 mm and a width of at least 1 mm,
and

wherein the tag has at least one of a Surface roughness and
a Friction according to Kawabata which differs at least
10% from the Surface roughness or Friction according
to Kawabata of the surrounding area of the chassis to
which the tag 1s attached.

9. The absorbent article as claimed 1n claim 8,

wherein the tag has a higher Surface roughness or Friction
according to Kawabata than the surrounding area of the
chassis to which the tag 1s attached.

10. The absorbent article as claimed 1n claim 8,

wherein the tag has at least one of a Surface roughness and
a Friction according to Kawabata which differs at least
20% from the Surface roughness or Friction according
to Kawabata of the surrounding area of the chassis to
which the tag 1s attached.
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11. The absorbent article as claimed 1n claim 10, wherein
the tag has at least one of a Surface roughness and a Friction

according to Kawabata which differs at least 30% from t.

1C

Surface roughness or Friction according to Kawabata of t

1C

surrounding area of the chassis to which the tag 1s attached.

12. The absorbent article as claimed 1n claim 8,

wherein said second unattached area of the tag 1s located
between two opposite side edges of the tag, said opposite
side edges being fixedly attached to the chassis.

13. The absorbent article as claimed 1n claim 8,

wherein the tag 1s attached to the chassis by an adhesive, by
thermal or ultrasonic bonding or combinations thereof.

14. The absorbent article as claimed 1n claim 8,

wherein the chassis comprises an elastic waistband and
wherein part of the tag or the entire tag 1s attached to the
waistband.

15. The absorbent article as claimed 1n claim 14,

wherein said elastic waistband comprises at least one ply of
web material that 1s joined with an overlap to at least one
of said front and back portions of the chassis, wherein at

least a part of said first fixedly attached area of the tag 1s
located on, 1n or under the waistband and wherein said
second unattached area of the tag extends below the
waistband.

16. The absorbent article as claimed 1n claim 8,

wherein said article 1s a pant article comprising an elastic
waistband and wherein the front and back portions of the
chassis are joined together along their longitudinal
sides.

17. A disposable absorbent article intended to be worn

around the waist of a wearer, said article comprising:

a chassis having a front portion, a back portion and a crotch

portion there between, and optionally comprises a waist-
band; and

an absorbent core secured to the chassis 1n at least the
crotch portion,

wherein a printed tag 1s arranged on the 1nner wearer facing
side of the chassis 1n at least one of said front portion,
back portion, and said waistband, said article having a
longitudinal (y) and a transverse (x) direction,

wherein said printed tag has at least one first area which 1s
fixedly attached to the chassis and at least one second
area which 1s unattached,

wherein the first fixedly attached area covers an area of at
least 5% of the total area of the tag and the second
unattached area has a length extending along a side edge
of the tag of at least 5 mm and a width of at least 1 mm,
and

wherein the tag has been attached to an elastic material
with the elastic material held 1n a stretched condition so
that the tag 1s wrinkled when the elastic material 1s 1n a
relaxed condition, and wherein the wrinkled tag will
exhibit a higher Surface roughness or Friction according,
to Kawabata than the surrounding elastic material of the
chassis.

18. The absorbent article as claimed 1n claim 17,

wherein said second unattached area of the tag 1s located
between two opposite side edges of the tag, said opposite
side edges being fixedly attached to the chassis.

19. The absorbent article as claimed in claim 17,

wherein the tag 1s attached to the chassis by an adhesive, by
thermal or ultrasonic bonding or combinations thereof.

20. The absorbent article as claimed 1n claim 17,

wherein the chassis comprises an elastic waistband and
wherein part of the tag or the entire tag 1s attached to the
waistband.
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21. The absorbent article as claimed 1n claim 20,

wherein said elastic waistband comprises at least one ply of
web matenal that 1s joined with an overlap to at least one
of said front and back portions of the chassis, wherein at
least a part of said first fixedly attached area of the tagis 5
located on, 1n or under the waistband and wherein said
second unattached area of the tag extends below the
waistband.

22. The absorbent article as claimed 1n claim 17,

wherein said article 1s a pant article comprising an elastic 10
waistband and wherein the front and back portions of the
chassis are joined together along their longitudinal
sides.
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